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PARTIAL cDNA CLONES OF THE CFTR GENE 
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STRATEGY FOR CONSTRUCTING pKK-CFTR1 
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CONSTRUCTION OF THE pKK— CFTR2 PLASMID 
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STRATEGY FOR CONSTRUCTING THE pSC~CFTR2 PLASMID 
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CONSTRUCTION OF THE pKK- CFTR3 cDNA 
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CONSTRUCTION OF THE pKK-CFTR3 CLONE (cont'd) 
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MAP OF pKK — CFTR3 
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1 AATTGGAAGCAAATGACATCACAGCAGGTCAGAGAAAAAGGG 4 2 

4 3 TTGAGCGGCAGGCACCCAGAGTAGTAGGTCTTTGGCATTAGG 8 4 

8 5 AGCTTGAGCCCAGACGGCCCTAGCAGGGACCCCAGCGCCCGA 12 6 

1 MetGlnArgSerProLeuGluLysAlaSerValVal 12 

12 7 GAGACCATGCAGAGGTCGCCTCTGGAAAAGGCCAGCGTTGTC 168 

13 SerLysLeuPhePheSerTrpThrArgProIleLeuArgLys 2 6 

169 TCCAAACTTTTTTTCAGCTGGACCAGACCAATTTTGAGGAAA 210 

2 7 GlyTyrArgGlnArgLeuGluLeuSerAspIleTyrGlnlle 4 0 

211 GGATACAGACAGCGCCTGGAATTGTCAGACATATACCAAATC 2 52 

4 1 ProSerValAspSerAlaAspAsnLeuSerGluLysLeuGlu 54 

2 5 3 CCTTCTGTTGATTCTGCTGACAATCTATCTGAAAAATTGGAA 2 94 

5 5 ArgGluTrpAspArgGluLeuAlaSerLysLysAsnProLys 68 

2 95 AGAGAATGGGATAGAGAGCTGGCTTCAAAGAAAAATCCTAAA 33 6 

6 9 LeuIleAsnAlaLeuArgArgCysPhePheTrpArgPheMet 8 2 

3 3 7 CTCATTAATGCCCTTCGGCGATGTTTTTTCTGGAGATTTATG 37 8 

8 3 PheTyrGlyllePheLeuTyrLeuGlyGluValThrLysAla 9 6 

37 9 TTCTATGGAATCTTTTTATATTT AGGGGAAGTCACCAAAGCA 4 2 0 

97 ValGlnProLeuLeuLeuGlyArgllelleAlaSerTyrAsp 110 

421 GTACAGCCTCTCTTACTGGGAAGAATCATAGCTTCCTATGAC 4 62 

111 ProAspAsnLysGluGluArgSerlleAlalleTyrLeuGly 12 4 

4 6 3 CCGGATAACAAGGAGGAACGCTCTATCGCGATTTATCTAGGC 50 4 

12 5 IleGlyLeuCysLeuLeuPhelleValArgThrLeuLeuLeu 13 8 

5 0 5 ATAGGCTTATGCCTTCTCTTTATTGTGAGGACACTGCTCCTA 5 4 6 

13 9 HisProAlallePheGlyLeuHisHisIleGlyMetGlnMet 152 
54 7 CACCCAGCCATTTTTGGCCTTCATCACATTGGAATGCAGATG 5 8 8 

153 ArglleAlaMetPheSerLeuIleTyrLysLysThrLeuLys 166 

58 9 AGAATAGCTATGTTTAGTTTGATTTATAAGAAGACTTTAAAG 630 

167 LeuSerSerArgValLeuAspLysIleSerlleGlyGlnLeu 180 

631 CTGTCAAGCCGTGTTCTAGATAAAATAAGTATTGGACAACTT 67 2 

181 ValSerLeuLeuSerAsnAsnLeuAsnLysPheAspGluGly 194 

67 3 GTTAGTCTCCTTTCCAACAACCTGAACAAATTTGATGAAGGA 714 
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195 LeuAlaLeuAlaHisPheValTrpIleAlaProLeuGlnVal 208 

715 CTTGCATTGGCACATTTCGTGTGGATCGCTCCTTTGCAAGTG 7 5 6 

2 09 AlaLeuLeuMetGlyLeuIleTrpGluLeuLeuGlnAlaSer 222 

7 57 GCACTCCTCATGGGGCTAATCTGGGAGTTGTTACAGGCGTCT 7 98 

22 3 AlaPheCysGlyLeuGlyPheLeuIleValLeuAlaLeuPhe 2 36 

7 99 GCCTTCTGTGGACTTGGTTTCCTGATAGTCCTTGCCCTTTTT 8 4 0 

2 37 GlnAlaGlyLeuGlyArgMetMetMetLysTyrArgAspGln 2 50 

8 41 CAGGCTGGGCTAGGGAGAATGATGATGAAGTACAGAGATCAG 8 82 

2 51 ArgAlaGlyLysIleSerGluArgLeuVallleThrSerGlu 2 64 

8 83 AGAGCTGGGAAGATC AGTGAAAGACTTGTGATT ACCTCAGAA 92 4 

2 65 MetlleGluAsnlleGlnSerValLysAlaTyrCysTrpGlu 27 8 

92 5 ATGATTGAAAATATCCAATCTGTTAAGGCATACTGCTGGGAA 96 6 

27 9 GluAlaMetGluLysMetlleGluAsnLeuArgGlnThrGlu 2 92 

9 67 GAAGCAATGGAAAAAATGATTGAAAACTTAAGACAAACAGAA 100 8 

2 93 LeuLysLeuThrArgLysAlaAlaTyrValArgTyrPheAsn 30 6 
10 0 9 CTGAAACTGACTCGGAAGGCAGCCTATGTGAGATACTTCAAT 1050 

307 SerSerAlaPhePhePheSerGlyPhePheValValPheLeu 32 0 

1051 AGCTCAGCCTTCTTCTTCTCAGGGTTCTTTGTGGTGTTTTTA 10 92 

321 SerValLeuProTyrAlaLeuIleLysGlyllelleLeuArg 334 

10 93 TCTGTGCTTCCCTATGCACTAATCAAAGGAATCATCCTCCGG 1134 

3 35 LysIlePheThrThrlleSerPheCysIleValLeuArgMet 34 8 
113 5 AAAATATTCACCACCATCTCATTCTGCATTGTTCTGCGCATG 117 6 

34 9 AlaValThrArgGlnPheProTrpAlaValGlnThrTrpTyr 362 

117 7 GCGGTCACTCGGCAATTTCCCTGGGCTGTACAAACATGGTAT 1218 

3 63 AspSerLeuGlyAlalleAsnLysIleGlnAspPheLeuGln 37 6 

1219 GACTCTCTTGGAGCAATAAACAAAATACAGGATTTCTTACAA 12 60 

37 7 LysGlnGluTyrLysThrLeuGluTyrAsnLeuThrThrThr 3 90 

12 61 AAGCAAGAATATAAGACATTGGAATAT AACTTAACGACT ACA 13 02 

3 91 GluValValMetGluAsnValThrAlaPheTrpGluGluGly 4 04 

13 0 3 GAAGTAGTGATGGAGAATGTAACAGCCTTCTGGGAGGAGGGA 134 4 

4 05 PheGlyGluLeuPheGluLysAlaLysGlnAsnAsnAsnAsn 418 
134 5 TTTGGGGAATT ATTTGAGAAAGCAAAACAAAAC AATAACAAT 138 6 
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419 ArgLysThrSerAsnGlyAspAspSerLeuPhePheSerAsn 4 32 

138 7 AGAAAAACTTCTAATGGTGATGACAGCCTCTTCTTCAGT AAT 14 2 8 

4 33 PheSerLeuLeuGlyThrProValLeuLysAspIleAsnPhe 44 6 

14 2 9 TTCTC ACTTCTTGGTACTCCTGTCCTGAAAGATATTAATTTC 14 7 0 

4 47 LysIleGluArgGlyGlnLeuLeuAlaValAlaGlySerThr 4 60 

14 71 AAGATAGAAAGAGGACAGTTGTTGGCGGTTGCTGGATCCACT 1512 

4 61 GlyAlaGlyLysThrSerLeuLeuMetMetlleMetGlyGlu 474 

1513 GGAGCAGGCAAGACTTCACTTCT AATGATGATTATGGGAGAA 155 4 

47 5 LeuGluProSerGluGlyLysIleLysHisSerGlyArglle 4 88 
155 5 CTGGAGCCTTCAGAGGGTAAAATTAAGCACAGTGGAAGAATT 15 9 6 

48 9 SerPheCysSerGlnPheSerTrpIleMetProGlyThrlle 502 

15 97 TCATTCTGTTCTCAGTTTTCCTGGATTATGCCTGGCACCATT 1638 

50 3 LysGluAsnllellePheGlyValSerTyrAspGluTyrArg 516 

163 9 AAAGAAAATATCATCTTTGGTGTTTCCTATGATGAATATAGA 168 0 

517 TyrArgSerVallleLysAlaCysGlnLeuGluGluAspIle 530 

1681 T ACAGAAGCGTCATC AAAGCATGCCAACTAGAAGAGGACATC 17 22 

531 SerLysPheAlaGluLysAspAsnlleValLeuGlyGluGly 54 4 

17 2 3 TCCAAGTTTGCAGAGAAAGACAATATAGTTCTTGGAGAAGGT 17 64 

54 5 GlylleThrLeuSerGlyGlyGlnArgAlaArglleSerLeu 558 

17 65 GGAATCACACTGAGTGGAGGTCAACGAGCAAGAATTTCTTTA 18 0 6 

55 9 AlaArgAlaValTyrLysAspAlaAspLeuTyrLeuLeuAsp 57 2 

18 07 GCAAGAGCAGTATAC AAAGATGCTGATTTGTATTT ATTAGAC 18 4 8 

57 3 SerProPheGlyTyrLeuAspValLeuThrGluLysGluIle 58 6 
18 4 9 TCTCCTTTTGGATACCTAGATGTTTTAACAGAAAAAGAAATA 18 90 

58 7 PheGluSerCysValCysLysLeuMetAlaAsnLysThrArg 60 0 
18 91 TTTGAAAGCTGTGTCTGTAAACTGATGGCTAACAAAACTAGG 1932 

601 IleLeuValThrSerLysMetGluHisLeuLysLysAlaAsp 614 

1933 ATTTTGGTCACTTCTAAAATGGAACATTTAAAGAAAGCTGAC 197 4 

615 LysIleLeuIleLeuHisGluGlySerSerTyrPheTyrGly 62 8 

197 5 AAAATATTAATTTTGCATGAAGGTAGCAGCTATTTTTATGGG 2 016 

62 9 ThrPheSerGluLeuGlnAsnLeuGlnProAspPheSerSer 64 2 

2 017 ACATTTTCAGAACTCCAAAATCTACAGCCAGACTTTAGCTCA 2 05 8 
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64 3 LysLeuMetGlyCysAspSerPheAspGlnPheSerAlaGlu 65 6 

2 05 9 AAACTCATGGGATGTGATTCTTTCGACCAATTTAGTGCAGAA 2100 

657 ArgArgAsnSerlleLeuThrGluThrLeuHisArgPheSer 67 0 

2101 AGAAGAAATTCAATCCTAACTGAGACCTTACACCGTTTCTCA 214 2 

67 1 LeuGluGlyAspAlaProValSerTrpThrGluThrLysLys 684 

214 3 TTAGAAGGAGATGCTCCTGTCTCCTGGACAGAAACAAAAAAA 218 4 

68 5 GlnSerPheLysGlnThrGlyGluPheGlyGluLysArgLys 6 98 
218 5 CAATCTTTTAAACAGACTGGAGAGTTTGGGGAAAAAAGGAAG 2 2 2 6 

69 9 AsnSerlleLeuAsnProIleAsnSerlleArgLysPheSer 712 
2 22 7 AATTCTATTCTCAATCCAATCAACTCTAT ACGAAAATTTTCC 2 2 68 

713 IleValGlnLysThrProLeuGlnMetAsnGlylleGluGlu 72 6 

2 2 6 9 ATTGTGCAAAAGACTCCCTTACAAATGAATGGCATCGAAGAG 2 310 

72 7 AspSerAspGluProLeuGluArgArgLeuSerLeuValPro 7 40 

2 311 GATTCTGATGAGCCTTTAGAGAGAAGGCTGTCCTTAGTACCA 2 352 

741 AspSerGluGlnGlyGluAlalleLeuProArglleSerVal 7 54 

2 35 3 GATTCTGAGCAGGGAGAGGCGATACTGCCTCGCATCAGCGTG 2 3 94 

7 55 IleSerThrGlyProThrLeuGlnAlaArgArgArgGlnSer 7 68 

2 3 95 ATCAGCACTGGCCCCACGCTTCAGGCACGAAGGAGGCAGTCT 2 4 3 6 

7 69 ValLeuAsnLeuMetThrHisSerValAsnGlnGlyGlnAsn 782 

2 4 3 7 GTCCTGAACCTGATGACACACTCAGTTAACCAAGGTCAGAAC 2 4 7 8 

783 IleHisArgLysThrThrAlaSerThrArgLysValSerLeu 7 96 

2 4 7 9 ATTCACCGAAAGACAACAGCATCCACACGAAAAGTGTCACTG 2 52 0 

7 97 AlaProGlnAlaAsnLeuThrGluLeuAspIleTyrSerArg 810 
2 52 1 GCCCCTCAGGCAAACTTGACTGAACTGGATATATATTCAAGA 2 5 62 

811 ArgLeuSerGlnGluThrGlyLeuGluIleSerGluGluIle 82 4 

2 5 63 AGGTT ATCTCAAGAAACTGGCTTGGAAATAAGTGAAGAAATT 2 604 

82 5 AsnGluGluAspLeuLysGluCysLeuPheAspAspMetGlu 838 
2 60 5 AACGAAGAAGACTTAAAGGAGTGCCTTTTTGATGATATGGAG 2 64 6 

83 9 SerlleProAlaValThrThrTrpAsnThrTyrLeuArgTyr 8 52 
2 64 7 AGC AT ACCAGCAGTGACTACATGGAACACATACCTTCGATAT 2 68 8 

8 53 IleThrValHisLysSerLeuIlePheValLeuIleTrpCys 8 66 
2 68 9 ATT ACTGTCCACAAGAGCTTAATTTTTGTGCTAATTTGGTGC 27 30 
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8 67 LeuValllePheLeuAlaGluValAlaAlaSerLeuValVal 8 80 

2 7 31 TTAGTAATTTTTCTGGCAGAGGTGGCTGCTTCTTTGGTTGTG 27 72 

881 LeuTrpLeuLeuGlyAsnThrProLeuGlnAspLysGlyAsn 8 94 

2 7 7 3 CTGTGGCTCCTTGGAAACACTCCTCTTCAAGACAAAGGGAAT 2 814 

8 95 SerThrHisSerArgAsnAsnSerTyrAlaValllelleThr 908 

2 815 AGT ACTCAT AGTAGAAATAACAGCTATGCAGTGATTATCACC 2 8 5 6 

90 9 SerThrSerSerTyrTyrValPheTyrlleTyrValGlyVal 92 2 

2 857 AGCACCAGTTCGTATTATGTGTTTTACATTTACGTGGGAGTA 2 8 98 

92 3 AlaAspThrLeuLeuAlaMetGlyPhePheArgGlyLeuPro 93 6 

2 8 9 9 GCCGACACTTTGCTTGCTATGGGATTCTTCAGAGGTCTACCA 2 9 4 0 

937 LeuValHisThrLeuIleThrValSerLysIleLeuHisHis 95 0 

2 941 CTGGTGCATACTCTAATCACAGTGTCGAAAATTTT ACACCAC 2 98 2 

951 LysMetLeuHisSerValLeuGlnAlaProMetSerThrLeu 964 

2 98 3 AAAATGTTACATTCTGTTCTTCAAGCACCTATGTCAACCCTC 302 4 

9 65 AsnThrLeuLysAlaGlyGlylleLeuAsnArgPheSerLys 97 8 

3 02 5 AACACGTTGAAAGCAGGTGGGATTCTTAATAGATTCTCCAAA 30 6 6 

97 9 AspIleAlalleLeuAspAspLeuLeuProLeuThrllePhe 992 

3 0 67 GAT ATAGCAATTTTGGATGACCTTCTGCCTCTTACCATATTT 310 8 

993 AspPhelleGlnLeuLeuLeuIleVallleGlyAlalleAla 100 6 

310 9 GACTTCATCCAGTTGTTATTAATTGTGATTGGAGCTATAGCA 3150 

10 07 ValValAlaValLeuGlnProTyrllePheValAlaThrVal 102 0 

3151 GTTGTCGCAGTTTTACAACCCTACATCTTTGTTGCAACAGTG 3192 

1021 ProVallleValAlaPhelleMetLeuArgAlaTyrPheLeu 1034 

3193 CCAGTGATAGTGGCTTTTATTATGTTGAGAGCATATTTCCTC 32 34 

1035 GlnThrSerGlnGlnLeuLysGlnLeuGluSerGluGlyArg 10 4 8 

32 35 CAAACCTCACAGCAACTCAAACAACTGGAATCTGAAGGCAGG 32 7 6 

104 9 SerProIlePheThrHisLeuValThrSerLeuLysGlyLeu 10 62 

32 7 7 AGTCC AATTTTCACTCATCTTGTTACAAGCTTAAAAGGACTA 3318 

10 63 TrpThrLeuArgAlaPheGlyArgGlnProTyrPheGluThr 107 6 

3319 TGGACACTTCGTGCCTTCGGACGGCAGCCTTACTTTGAAACT 33 60 

107 7 LeuPheHisLysAlaLeuAsnLeuHisThrAlaAsnTrpPhe 10 90 

3 3 61 CTGTTCC ACAAAGCTCTGAATTTACATACTGCCAACTGGTTC 34 02 
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1091 LeuTyrLeuSerThrLeuArgTrpPheGlnMetArglleGlu 1104 

34 0 3 TTGTACCTGTC AACACTGCGCTGGTTCCAAATGAGAATAGAA 34 4 4 

1105 MetllePheValllePhePhelleAlaValThrPhelleSer 1118 

3 4 4 5 ATGATTTTTGTCATCTTCTTCATTGCTGTTACCTTCATTTCC 34 8 6 

1119 IleLeuThrThrGlyGluGlyGluGlyArgValGlyllelle 1132 

34 87 ATTTTAACAACAGGAGAAGGAGAAGGAAGAGTTGGTATTATC 352 8 

1133 LeuThrLeuAlaMetAsnlleMetSerThrLeuGlnTrpAla 114 6 

352 9 CTGACTTTAGCCATGAATATCATGAGTACATTGCAGTGGGCT 3570 

1147 ValAsnSerSerlleAspValAspSerLeuMetArgSerVal 1160 

3571 GTAAACTCCAGCATAGATGTGGATAGCTTGATGCGATCTGTG 3612 

1161 SerArgValPheLysPhelleAspMetProThrGluGlyLys 117 4 

3 613 AGCCGAGTCTTTAAGTTCATTGACATGCCAACAGAAGGTAAA 3 654 

117 5 ProThrLysSerThrLysProTyrLysAsnGlyGlnLeuSer 1188 
3 655 CCTACCAAGTCAACCAAACCATACAAGAATGGCCAACTCTCG 3 69 6 

118 9 LysValMetllelleGluAsnSerHisValLysLysAspAsp 12 02 
3 697 AAAGTTATGATTATTGAGAATTCACACGTGAAGAAAGATGAC 37 38 

12 03 IleTrpProSerGlyGlyGlnMetThrValLysAspLeuThr 1216 

37 3 9 ATCTGGCCCTCAGGGGGCCAAATGACTGTCAAAGATCTCACA 37 8 0 

1217 AlaLysTyrThrGluGlyGlyAsnAlalleLeuGluAsnlle 12 30 

37 81 GCAAAAT AC AC AGAAGGTGGAAATGCC AT ATT AGAGAAC ATT 3 822 

12 31 SerPheSerlleSerProGlyGlnArgValGlyLeuLeuGly 12 4 4 

3 82 3 TCCTTCTCAATAAGTCCTGGCCAGAGGGTGGGCCTCTTGGGA 38 64 

12 4 5 ArgThrGlySerGlyLysSerThrLeuLeuSerAlaPheLeu 12 58 

38 65 AGAACTGGATCAGGGAAGAGTACTTTGTTATCAGCTTTTTTG 3 90 6 

12 5 9 ArgLeuLeuAsnThrGluGlyGluIleGlnlleAspGlyVal 12 72 

3 907 AGACTACTG AACACTGAAGGAGAAATCCAGATCGATGGTGTG 3 94 8 

12 7 3 SerTrpAspSerlleThrLeuGlnGlnTrpArgLysAlaPhe 12 8 6 

3 94 9 TCTTGGGATTCAATAACTTTGCAACAGTGGAGGAAAGCCTTT 3990 

12 8 7 GlyVallleProGlnLysValPhellePheSerGlyThrPhe 1300 

3 991 GGAGTGATACCACAGAAAGTATTTATTTTTTCTGGAAC ATTT 4 032 

1301 ArgLysAsnLeuAspProTyrGluGlnTrpSerAspGlnGlu 1314 

4 033 AGAAAAAACTTGGATCCCTATGAACAGTGGAGTGATCAAGAA 4 07 4 
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1315 IleTrpLysValAlaAspGluValGlyLeuArgSerVallle 132 8 

4 07 5 ATATGGAAAGTTGCAGATGAGGTTGGGCTCAGATCTGTGATA 4116 

132 9 GluGlnPheProGlyLysLeuAspPheValLeuValAspGly 134 2 

4117 GAACAGTTTCCTGGGAAGCTTGACTTTGTCCTTGTGGATGGG 4158 

134 3 GlyCysValLeuSerHisGlyHisLysGlnLeuMetCysLeu 135 6 

4159 GGCTGTGTCCTAAGCCATGGCCACAAGCAGTTGATGTGCTTG 42 00 

1357 AlaArgSerValLeuSerLysAlaLysIleLeuLeuLeuAsp 137 0 

4 2 01 GCTAGATCTGTTCTCAGTAAGGCGAAGATCTTGCTGCTTGAT 4 2 4 2 

1371 GluProSerAlaHisLeuAspProValThrTyrGlnllelle 13 8 4 

4 2 4 3 GAACCCAGTGCTCATTTGGATCCAGTAACATACCAAATAATT 4 2 8 4 

138 5 ArgArgThrLeuLysGlnAlaPheAlaAspCysThrVallle 13 98 

4 2 8 5 AGAAGAACTCTAAAACAAGCATTTGCTGATTGCACAGTAATT 4 32 6 

13 99 LeuCysGluHisArglleGluAlaMetLeuGluCysGlnGln 1412 
4 32 7 CTCTGTGAACACAGGATAGAAGCAATGCTGGAATGCCAACAA 4 3 68 

1413 PheLeuVallleGluGluAsnLysValArgGlnTyrAspSer 142 6 

4 3 69 TTTTTGGTCAT AGAAGAGAACAAAGTGCGGCAGTACGATTCC 4 410 

1427 IleGlnLysLeuLeuAsnGluArgSerLeuPheArgGlnAla 14 4 0 

4 411 ATCCAGAAACTGCTGAACGAGAGGAGCCTCTTCCGGCAAGCC 4 4 52 

1441 IleSerProSerAspArgValLysLeuPheProHisArgAsn 14 54 

4 4 5 3 ATCAGCCCCTCCGACAGGGTGAAGCTCTTTCCCCACCGGAAC 4 4 94 

1455 SerSerLysCysLysSerLysProGlnlleAlaAlaLeuLys 14 68 

4 4 95 TCAAGCAAGTGCAAGTCTAAGCCCCAGATTGCTGCTCTGAAA 4 53 6 

14 69 GluGluThrGluGluGluValGlnAspThrArgLeuEnd 14 82 
4 537 GAGGAGACAGAAGAAGAGGTGCAAGATACAAGGCTTTAGAGA 4 57 8 
4 57 9 GCAGCAT AAATGTTGACATGGGACATTTGCTCATGGAATTGG 4 62 0 
4 621 AGCTCGTGGGACAGTCACCTCATGGAATTGGAGCTCGTGGAA 4 6 62 
4 6 63 CAGTTACCTCTGCCTCAGAAAACAAGGATGAATTAAGTTTTT 4 7 0 4 
4 7 0 5 TTTTAAAAAAGAAACATTTGGTAAGGGGAATTGAGGACACTG 4 7 4 6 
4 7 4 7 ATATGGGTCTTGATAAATGGCTTCCTGGCAATAGTCAAATTG 4 7 8 8 
4 7 8 9 TGTGAAAGGTACTTCAAATCCTTGAAGATTTACCACTTGTGT 4 8 30 
4 8 31 TTTGCAAGCCAGATTTTCCTGAAAACCCTTGCCATGTGCTAG 4 8 72 
4 87 3 TAATTGGAAAGGCAGCTCTAAA 4 8 94 
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